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@ Diaplay device for video camera 

@ A video camera is provided with botli a liquid 
crystal display as well as a snnaller conventional 
eyepiece type viewfinder. Switching means res- 
ponsive to an opening movennent of the liquid 
crystal display from a closed position is used to 
automatically and smoothly switcii off the view- 
finder, switch on the liquid crystal display and 
to enable a speaker. The Ik^uid crystal display is 
also used as a cover ftn* relatively infrsquentiy 
used setting switches and controls. 
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short, this type of system is rendered unsuitable for 
situations wherein prolonged operation Is required. 

Furthermm, since the LCD b fixed to the exter- 
ior of the video camera, visual clarity tends to be at- 
5 tenuated by strong external ambient light such as 
daylight or sunshine. In particular, there is sometimes 
a problem that the Image is barely visible when sun- 
shine or the like type of bright light Impinges on the 
LCD. 

10 Thi», as wlli be appreciated, these types of con- 
ventional video cameras encounter drawbacio in- 
volving possible camera-woric deterioration caused 
by the narrow view field inherent with the eyepiece 
type view finder, and targe electric power oonsump- 

is tlon with poor visual clarity In bright sunshine and the 
Wke In the case of the larger LCD type displays. 



FIELD OF THE INVENTION 

The present Invention relates to a portable video 
camera provided with an insertaUe video tape for re- 
cording and reproducing an object. More specif icaliy, 
the present invention relates to a portable video cam- 
era which has a liquid crystal display screen provided 
in addition to a conventional viewfinder arrangement 

DETAILED DESCRIPTION OF THE INVENTION 

Conventional video cameras are usually provided 
with either an optical type viewfinder OVF or an elec- 
tronic type viewfinder EVF for adjusting a focal length 
to an object and for focussing on a desired object in 
an image field range. 

With an EVF type of a viewfinder, it is possible 
both to focus on an object and to view the reproduc- 
tion of what has thus fer been recorded during play- 
back. 

It Is also known to use a large scale liquid crystal 
display devtee (hereinafter referred to as an "LCD") 
instead of the smaller conventional "eyepiece" type 
viewfinder In this case, the Image of the object or the 
reproduced inrtage recorded on the video tape is dis- 
played on the LCD making it possible to focus the 
camera on the desired object or scene or enjoy re- 
viewing the already reowded Image(s) after the re- 
cording operation. This anangement also enables a 
numberof people to simultaneously watch the Image 
and facilitates the ease with whteh the playback can 
be reviewed. 

However, both of these arrangements suffer 
from a number of drawbacks. In the case of the small 
eyepiece type viewfinder, because it Is necessary to 
locate the object or image while viewing through the 
view finder, the field of view is limited and gives rise 
to the problems that an important camera chance is 
missed because the camera operator w£» unaware of 
his or her surroundings, or the camera could not be 
physically moved fe»t enough to catch up with a last 
moving object or the 11 ke. That is to say, It is often nec- 
essary for the camera operator to separate his or her 
eye from the vtew finder to conf Inm the position of the 
object and then again attempt to sight the object 
through the viewfinder. 

Further, with this small eyepiece type of viewfind- 
er, only one pereon can review the recorded material 
at a time and it is necessary, in the case In which it is 
preferred that a number of people wish to simultane- 
ously review the recording playback, that the camera 
has to be connected to another discrete compact 
monitor or telev»ion set This Is of course trouble- 
some and time-consuming. 

In the case of the larger LCD type display, how- 
ever, electric power oonsumptfon Is larger than that of 
the eyepiece type. Accordingly, as battery capacity is 
limited and the time between charging operations is 



SUI^MARY OF THE INVENTION 

20 An object of the present lnventk>n is to sdve the 
above noted problems by providing a video camera 
which includes a liquid crystal display in addition to an 
eyepiece type viewTinder. 

In a preferred embodiment of the Inventfon, the 

25 liquid crystal display may be selectively used to dis- 
play eitiier the image of the object or the reproduced 
Image recorded on a video tope and is ptvotally 
nrKMjnted on the video camera body through an open- 
ing/closing means. Ad isplay portion of the liquki crys- 

30 tal disiday Is recessed backfromafrontsurface of the 
liquid crystal display. The vkJeo camera is provided 
with a switching means which alfows the Image to be 
displayed on either the ik^uid crystal display or the 
viewfinder. The switching means is operetively inter- 

35 posed between the opening/closing means and the 
video camera body. The liquid crystal display Is ar- 
ranged to open through an angle of 130** ±5^ about an 
axis of the opening/dosing means. The liquid crystal 
display is also rotatable in a direction perpendicular to 

40 the axis of the opening/ctosing means by a rotating 
means interpose between the ih^ukl crystal display 
and the opening/dosing meana The rotating means 
Is rotatable In either the ck>ckwbe or counterdock- 
wise directions through an angle of 90^, respectively. 

45 when the llqukl crystal dteplay is opened. The rotating 
means is provided with a dk;k or detent "dick" func- 
tion for producing a detent feeling when the liqukJ 
crystal display is rotated in the direction perpendicu- 
lar to the axis of the opening/dosing means. 

50 A group of switches which are used to set the va- 
rious operation parametere of the camera are ar- 
ranged, in the preferred embodiment to project out at 
a k>cation where the lk|uld crystal display is mounted 
on a skie surface of the video canrtera body and 

^ against which the ik^uid crystal display can be dosed. 
A speaker for reprodudng an audio signal is arranged 
on a side surface of the vkieo camera body either at 
or proximate the location against whteh the liquki 
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crystal display is dosed. The speaker is rendered op- 
erative by the switching means to output sound only 
when the liquid crystal display is open and in use. 

In the preferred embodiment, a damage-procfing 
or protective treatment Is provided dose to the open- 5 
ing/closing nieans on a side surface of the video cam- 
era body against which the liquid crystal display is 
dosed. The damage-proofing treatment Indudes a 
group of projections which are arranged In a predeter- 
mined manner. A locking mear» for maintaining the io 
liquid crystal display in a dosed conditbn Is provided 
between the vkJeo camera body and the open- 
able/closable liquid crystal display. 

In the preferred embodiments of vkieo camera 
according to the present invention* it b possible to is 
switch between the view finder and the liquid crystai 
display as desirod. It is therefore possible to easily se- 
lect whbh Is best suited for the situatbn and therefore 
increase the utility of the camera. Also, since the liq- 
uid crystai display can be closed against the vMeo 20 
camera body It Is possible to use the camera comfort- 
ably in a oompletaiy conventional manner without any 
distraction due the vbible presence of a large LCD. 

In embodiments where the view finder and the 
liquid crystal display are automatically switched by 2S 
the opening and closing of the LCD display, switching 
is quick and si mple and also reduces poweroonsump- 
tlon. 

Further, when the switching means is interposed 
between the vkJeo camera body and the open- 30 
ing/ck)slng means, the chances of a malfunction of 
the switching mearm Is greatly attenuated. As long as 
there Is no intentbn of opening the Ikiuld crystal dis- 
play, the switching of the image displays does not oc- 
cur and stable operation is assured. ss 

In embodiments where the actual display portion 
of the i Iquld crystal display is recessed back from the 
face of the Ik^uid crystal display, the display portion 
does not come into contact with the skJe surfece of 
the video camera body when it is dosed, thus ensur- 40 
ing that the display portion is protected agalr»t a deg- 
radation or toss of quality. 

Moreover, when the liquid crystal display is pivot- 
table In the range of 13Cr ±5 about the axis of the 
opening/closing means, many people can simuHane- 46 
ously view the display portk>n of the liquid crystal dis- 
play. 

FurthemrK>re, In embodiments where the liquid 
crystal display is rotatable in the direction perpendic- 
ular to the axis of the opening/dosing means, by 60 
means of rotating means. It Is possible to rotate the 
liquid crystal display to an easy-to-view position dur- 
ing the reproduction or playback mode, and also to fa- 
cilitate the taking of k>w and high angle shots. When 
the I iquld crystal display is rotatable through an angle ss 
of about 90° In either of the dockwlse direction and 
counterclockwise directions, it Is possible to view the 
display image field over a wide range. 



Further, when the ik^uid crystal display is rotated 
by a maximum amount in the direction perpendteular 
to the axis of the opening/dosing means, in order to 
prevent the body of the Ikjuid crystal display from ao- 
cldental collision with the video camera body, it Is ad- 
vantageous to set the opening angle at the above- 
mentioned 130^ ±5"" range. 

When the dick function is provided by the rotat- 
ing means, the rotational position of the liquid crystal 
display is darlfied to Improve the stability of the han- 
dling and the operational feel. 

The setting switch group (for example, switches 
such as DATE, COUNTER RESET, MENU SETTING, 
SPEAKER VOLUME) is preferably arranged on the 
side surface of the video camera body to which the 
liquid crystal display is dosed, whereby It is not ex- 
posed and there is no fear that the setting would be 
changed by acddental contact with the switch group 
when the eyepiece viewf Inder is in use. 

it is possible simultaneously to enjoy sound with 
the speaker provided, during reproduction modes 
wherein the ik^uki crystal display is open and in use, 
and wtierein the automata switching b conveniently 
effected to enhance the operabliity. 

Even if a part of the body of the liqukJ crystai dis- 
play is brought Into contact with a damage-proofing 
treatment l.e., the projectton group provide on the 
side surface of the video camera body which cov- 
ered by the llqukJ crystal display when it is dosed, 
scratches or the like type of damage is not pro- 
nounced and the quality of the device may be main- 
tained. Furthermore, the projectton group also serves 
to prevent possible slippage of the hand whksh grips 
the video camera during a pickup mode wherein the 
liquid crystal dtoplay is in use. 

When the liquid crystal display Is dosed against 
the video camera body skie, a lock means may be 
used to ensure that the closed condition Is maintained 
and prevents acddental opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The inventbn disdosed herein will become bet- 
ter underetood as a detailed descriptk>n is made of a 
preferred embodiment with reference to the append- 
ed drawings in which: 

F^. 1 is a perepective view showing an embodi- 
ment the Inventbn wherein the liquid crystal 
display is closed against the body of a video cam- 
era; 

F^. 2 is a perepective view showing the Fig. 1 
embodiment of the inventton with the liquid crys- 
tal display nraximally opened and with the view 
finder rotate oblk^uely; 

F^. 3 is a plan view showing the oonditton where- 
in the liquid crystal display of the video camera is 
opened to 90^ 

F^. 4 is a rear elevatk>nal view of the arrenge- 
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ment Illustrated in Fig. 3; 

Fig. 5 is a side elevational view showing the liquid 

crystal display rotated to a tilted orientation, and 

showing the arrangement of a setting switch 

group and the location of a speaker 

Fig. 6 an exploded perspective view showing 

components of a mechanism which provides the 

opening/dosing function and tilt function of the 

liquid ct7stal display In the preferred emt>odlment 

of the Invention; 

Fig. 7 is an exploded perspective view showing 
one of the components of the opening/dosing de- 
vice shown in Fig. 6; 

Fig. 6 is an elevational viewshowing a part of the 
opening/dosing mechanism; 
Fig. 9 Is an illustration of an upper shape of a 
shaft used In the opening/dosing mechanism; 
Fig. 10Ais an enlarged perspective view of an as- 
sembled part of an upper portion of the open- 
ing/dosing nnechanism; 

Fig. 1 0B is a perspective view showing one of the 
elements shown In Rg. 10A; 
Fig. 11 Is a perspective view showing the tilt 
mechanism which enables rotation of the liquid 
crystal display in a direction perpendicular to an 
axis of the opening/dosing mechanism; 
Fig. 12 Is a partially disassembled longitudinal 
sectional view of the tilt mechanism; 
Fig. 13 is a frontal view of the tilt mechanism; 
Fig. 14 is an exploded perspective view showing 
the speakerwhich Is amang^ In the Intertorof the 
body of the video cannera In the preferred em- 
bodiment of the friventlon; 
Fig. 1 5 Is a timing chart showing noise gen^ting 
conditions which occur when a view finder Is 
turned on In a conventional video cannera; 
Fig. 16 is a timing chart illustrating the change- 
over characteristics which occur In accordance 
with the preferred embodiment, when the liquid 
crystal display is switched over to the view finder 
and vice versa; 

Fig. 17 is a drcuit diagram showing an example 
of a circuit whtoh may be used to establish an In- 
terconnection between the speaker, the LCD and 
the EVF: and 

Fig. 18 is a truth table showing the relationship 
between the ON and OFF conditions of the vari- 
ous eiennents whteh comprise the drcuit shown In 
Fig. 17. 

DETAILED DESCRIPTiON OF A PREFERRED 
EMBODIMENT 

An embod intent of a video camera according to 
the present Invention will now be described with ref- 
erence to the accompanying drawings. The vMeo 
carrtera 1 Is basically composed, as shown in F^. 1, 
of a vMeo camera body 2 for recording and reproduc- 



ing an object or scene on a video tape operatlvely dis- 
posed within; a lens portion 3 provided on a front side 
of the body 2; a sound collectk>n mterophone 4; a bat- 
tery 5 detachably mounted on a rear portton of the 

5 body 2; a pivotaily mounted EVF (eyepiece-type view 
finder) 6 for viewing the image being picked up and 
for also displaying the Image reproduced from the vid- 
eo tape to a viewer who Is viewing through the view- 
finder, and a targe scale color Ikiuld crystal display 

10 device 7 provkied on one sMe of the body 2. 

The arrangement f urth^- inchjdes a power switch 
6 ior switching between a ptek-up mode and a play- 
back mode and for turning off a power source, provki- 
ed on an outer periphery of the lens portion 3. Aload- 

15 ing cover 9 whteh Is provkJed over a k>ading opening 
In an upper portion of the body 2 for concealing a vkl- 
eo tape which is loaded into the video camera. Azoom 
switch 10 and a playback control cover 11 which can 
be opened to pennit operation of various buttons 

20 which control vkleo tape playback, are provkJed on 
the loading cover 9. 

A large scale odor lk|uld crystal display device 
(hereinafterslmply referred teas LCD) 7forselective- 
ly displaying either the Inrage being recorded or the 

25 I mage whteh b being reproduced from the video tape. 
Is provided on the body 2 of the video camera 1 1n ad- 
dltk>n to the EVF 6. The LCD 7 Is pivotaily mounted 
through an opening/closing device 12 whteh serves 
as an opening/dosing means. 

30 The opened and dosed states of the LCD 7 are 
shown In Figs. 1 to4. Nannely, the opening/dosing de- 
vice 12 Is such as to pivot about bearing portions 13a 
and 13b provided at upper and lower portions of a 
one-side surface of the body 2 and is structured so 

35 as to be rotatable in a horizontal d Irection In the range 
of O^ to 130° (iS"") from the skie of the camera body 
2. The LCD 7 is supported on and fixed to the open- 
Ing/cbslng devtoe 12 in a manner whk:h enables it be 
opened and dosed relative to the body 2. 

40 The LCD 7 is rele^ed and opened by lightly hold- 
ing the LCD 7 with one hand and depressing a lock 
release button 7a provided on the LCD 7 side. 

A lock mechanism which is operated by the lock 
release button 7a, Indudes an engagement daw 7b 

45 which is spring-biased toward an Inner surface of the 
LCD 7, and an engagement portton 2a provided with 
a recess (not shown) with which an end portion of the 
engagement claw 7b is engageable. This recess is ar- 
ranged at a positbn corresponding to the engage- 

50 rnenX daw 7b on the side of the body. 

When the kx;k release button 7a is depressed, 
the engagement claw 7b is dteplaced against the 
biasing force, and the end portk>n of the engagement 
claw 7b b released from the engagement portk>n 2a. 

55 When the LCD 7 Is dosed against the body 2, a 
display Image surface 7c forming a display portion of 
the LCD 7 is brought into abutment with the one-side 
surface of the t>ody 2. In this case, in order to prevent 
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the display Image surface 7c from being damaged or 
scratched, the display Image surface 7c is recessed 
by a smaii amount back away from the front surface 
of the LCD 7. 

Furthermore, not only Is the LCD 7 openable rel- 
ative to the body 2 but also, as shown In Figs. 5 and 
6p under the condition that the LCD 7 Is released from 
the one-side surface of the body 2, the LCD 7 Is ro- 
tatable In a clockwbe direction and In a counterclock- 
wise direction by about 90° about a horizontal axis 14 
perpendteular to a vertical axis which defines the ro- 
tational center of the openlng/ctoslng device 12. 
Namely, the LCD 7 may be both pivoted and rotated 
relative to the body 2. 

Examples (tf an opening/dosing mechanism and 
a tilt mechanism for performing the opening/ciosing 
effect and the tilt effect of the LCD 7 will be explained 
with reference to Rgs. 6 to 13. 

The opening/dosing mechanism Is composed of 
an opening/dosing device 12 and Is shown in Rg. 6 
to 10. Support members 15a and 15b which are ar- 
ranged one above the other on one side surface of an 
outer shell and which are made of synthetic resin, are 
f bced In place by screws on a side of the video camera 
bodyZ 

Through holes 15c and 15d through which ashaft 
16 passes are fonned In arm portions which extend 
horizontally from the support members 15a and 15b. 

An L-shaped leaf spring 17, made of stainless 
steel, having a clicking projectton 17b which serves 
as a poslttoning dick when the rotary shaft 16 is ro- 
tated. Is fixed to the support nrwmber 1 5a by a screw. 

In order to provide contact smoothly between a 
rotary positioning plate 1 8 to be rotated together with 
the shaft 16, and the body portion of the leaf spring 
17, the leaf spring 17 Is formed with a slant portion 
1 7a whteh extends laterally from the body portion and 
is bent slightly upwardly. The dtoking projection 17b 
projects downwardly at a predetennnlned position of 
the body portion of the leaf spring 17. 

As shown in Rg. 7, a rotary member 19, which Is 
supported by the support members 15a and ISb and 
the shaft 16 to be rotated, is generally formed into a 
U-shape and is provided v/ith through-holes 19a and 
1 9b through which the shaft 1 6 is disposed. As will be 
appredated, both anm portrons extend horizontally, 
respectlveiy, from upper and tower end porttons of a 
vertical planar portion of the rotary member 19. 

Furthermore, a shaft engagement portion 19c 
and a cover nmunt portion 19d extend horizontally 
from right and left end portions of the vertical planar 
portton. 

A rectangular window 19f is formed tongitudinaily 
in the vertical planar portion. A lead line for transmit- 
ting dectric signals of a picked-up image or a repro- 
duced Image from the print substrate on the body 2 
side to the print board of the LCD 7 Is Inserted through 
the window. 



The through-holes 19a and 19b of the rotary 
member 1 9 are not exactly round but have a linear or 
fiat part In each drcumference. As shown in Fig. 8, the 
through-hdes are formed so as to engage with the 
5 shaft 1 6 whteh has been cut so as to have a flat planar 
portton 1 6b with the same cross-section ss the shape 
of the through-hdes 19a, 19b. 

A screw hole 19e is provided at a predetermined 
position In the cover mount portton 1 9d and, as shown 
10 in Fig. 6, the screw hole 1 9e is aligned the mount 
hde 12c In a cover 12b provMed with a push button- 
like projection 12a. The cover 12b Is fixed to the ro- 
tary member 1 9 through the cover mount portbn 19d 
by a screw. 

IS The planar portion 16b is fornted by cutting the 
outer drcumferentlai surface thereof at a predeter- 
mined position in the vertical directton in the above- 
described shaft 16. An end portton of the shaft en- 
gagement portion 19c is f bced by a screw to the planar 

20 portton 16b. 

A cutaway portion 16g is formed for providing a 
space for the lead line of the LCD 7 and for further fa- 
cilitating work with a screw-driver when the LCD 7 is 
f bced to the rotary member 7 by screws 1 9g as shown 

26 in Fig. 11. 

Tlie shaft 16 is Inserted into the through-holes 
19a and 19b of the rotary member 19 with the hole 
shape being aligned with the linear portion thereof. 
A removal preventing stop or C-ring 20 Is engag- 

30 ed in a drcuntferentiai groove 1 6c tocated above an 
upper end fece of the through-hoie 1 9a and is nrtount- 
ed to the rotary shaft 19. 

As shown In Fig. 8, the end portion of the shaft 
engagement portion 1 9c is fixed by a screw 24 to the 

33 screw hole 16a provided at the tower portion of the 
planar portton 16b ctf the shaft 16. Thus, the rotary 
member 1 9 and the shaft 19 rotate together about the 
axb 12d. A spacer 21 , the ann portbn of the support 
member 16a, a rotational postttontng plate 18 and a 

40 washer 22 are mounted in that order from the upper 
side onto a portion of the shaft 16 above the circum- 
ferential groove 16c. A nut 23 is fastened to a screw 
portton 16d of the end portton. 

As shown in Fig. 9, the screw portion 16d of the 

4S shaft 16 is fonmed by cutting both sides of the drcular 
shape along surfaces 16e In parallel to a planar por- 
tion 1 6b. A through-hole 1 8a of the rotational position- 
ing piato 1 8 has the shape which matches the cross- 
section of the screw portion 16d. The shaft 16and the 

60 rotational positioning plate 18 rotate together. 

As shown In Fig. 1 0A, when the rotary member 1 9 
and the shaft 16 are rotated together at an opening 
angle 90^ from a dosed condition of the LCD 7 to an 
open condition, the rotational positioning piate 18 Is 

55 also rotated. The promotion 1 7b of the leaf spring 1 7 
which has been held in sikiing contact at its upper sur- 
face reaches the cutaway portbn 1db and drops 
down under the spring force. The change in load Im- 
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parts a dick feeling to the operator. 

Furthermore, the rotary member 1 9 and the shaft 
1 8 are rotated in the open direction of the LCD 7 so 
thatthe LCD 7 may be maintained open at about 1 SC". 
Foliowing this, the rotational positioning plate 18 Is ro- 
tated in the same direction together with the shaft 18 
and the projection 17b is pulled away from the cut- 
away portion 16b and moves Into sliding contact with 
the upper surface. Aside end face 16ocf the rotatlorv 
a! positioning plate 18 Is brought Into contact with one 
side surface of a stopper 1 Se f bced to a predetermined 
position 90 thatthe rotatlonai positioning plate 18, the 
shaft 16 and the rotary member 19 are prevented 
from rotating and thus limit the opening of the LCD 7. 

A flange 1 6f is provided at a lower portion of the 
shaft 16. A washer 25, the support member 16b, a 
washer 28, a con-ugated washer 27 and a seat 28 are 
engaged in order on the lower side of the flange. The 
lower end portion of the shaft 16 is press fitted to 
mount these components. 

Thus, the opening/dosing device 12 is construct- 
ed In a manner to permit opening the LCD 7 from one 
side surface of the body 2. The rotary member 1 9 and 
the LCD 7 mounted on the rotary member 19 are 
openable/dosabie in the range of 130° ±5*" relative to 
the one side surface of the video camera body 2. 

A mechanism for tilting the LCD 7 about the axis 
14 of the LCD 7 perpendicular to the axis in the vert- 
ical direction of the opening/dosing device 12, under 
the condition that the LCD 7 is released from one side 
surface of the video camera body 2, will now be ex- 
plained with reference to Figs. 6 and 11 to 13. 

A tilt bearing 31 Is engaged with two-divided side 
walls which form the synthetic resin made body of the 
LCD. The tilt bearing 31 Is a member discrete from the 
side walls and has a cylindrical portion. The tilt bear- 
ing 31 is provided with a resilient drcuiar oonxi gated 
plate 32 for providing a limited resistance to rotetion 
by applying a torque to a clroumferential portion of a 
tip end portion thereof. 

A cylindrical portion of a tilt sleeve 30 is loosely 
rotatebly engaged from an outside into the cylindrical 
portion of the tilt bearing 31 . A drcuiar tilt lock plate 
33 having a rectenguiar hole 33a In the central portion 
thereof is engaged with engagement portk>ns 30a 
and 30b projecting from the tip end side of the cylin- 
drical portion of the tilt sleeve 30. 

The tilt lock plate 33 causes the corrugated plate 
32 to be held at the outer circumferential portk>n of the 
tip end portk>n of the cylindrical portion of the tilt bear- 
ing 31 , and causes the tilt sleeve 30 to be held for pre- 
venting its removal in the horizontal directbn relative 
to the tilt bearing 31 and so thatthe tilt sleeve 30 must 
be subjected to a predetermined torque. 

As shown in Fig. 13, cutaway porthms 33b, 33c 
and 33d are provided and furthermore, a stopper 33e 
raised Inwardly toward the LCD 7 (i.e. In the direction 
up out of the page) is provided on a drcumferential 



portton of the tilt lock plate 33, respectively. 

The cutaway porttons 33c and 33d are arranged 
at 90^ In the ctockwise d Irectlon and the oounterdock- 
wlse dtrecUon relative to the cutaway portion 33b. 
5 A condition wherein the projection 32a provided 
at a predetermined position of the corrugated plate 32 
is engaged with the cutaway portion 33b defines an 
inttial-posltlon conditk>n. A condition wherein the pro- 
jection 32a Is engaged with the cutaway portion 33c 
defines a condition wherein the LCD 7 is rotated 
through about 90^ about the axis 14 In the counter- 
clockwise direction. A condition wherein the projeo- 
tion 32a is engaged with the cutaway portion 33d de- 
fines a condition wherein the LCD 7 Is rotated through 
about 90^ In the ctodcwise direction. 

When the LCD 7 Is roteted through 90^ In the 
dockwbe direction or In the counterdockwise direc- 
tion, posittoning stoppers 34 and 35 are also rotated 
simulteneously therewith about the axis 14 and be- 
come engaged with one end face of the stopper 33e, 
respectively, and thus serve as the posltlonere for 
limiting the rotation of tiie LCD 7. At the same time, 
projection 32a on the corrugated plate 32 acts to en- 
gage with the cutaway portions 33b, 33c and 33d and 
thus Impart a "dk^k" sensatbn to the operator. 

In order to nrKHjnt the LCD 7 having such a tilt 
mechanism onto the rotary member 19 on the video 
camera body 2 skle, as shown in F^s. 6 and 11 , a cov- 
er 29 made of synthetic resin is firstly positioned in 
and fUed by a screw 29d to the rotary member 19 
supported by the support membere 15a and 15bf bced 
to one side surface of the video camera body 2 » as- 
sembled as the opening/dosing device 12. 

A cylindrical portion, opened at one skle and pro- 
jecting from the vertk»l planar member in the hori- 
zontel direction, is provkled in the cover 29. Further, 
recesses 29a and 29b for guidance are provided at 
the upper and lower portions of the ciroumferentiai 
wall of the cyltndricai portion, and a rectangular win- 
dow 29c provkJed in the middle portkm of the wall 
at the tip end of the cylindrical portton. 

The tilt sleeve 30 mounted on the LCD 7 is engag- 
ed wit h the cover 29 under the guidance of the recess- 
es 29a and 29b so that the projections 30c and 30d 
(parts of the above-described engagement porttons 
30a and 30b) of the cylindrical portion of the tilt sleeve 
30 are engaged. 

Elongate screws 19g are inserted into screw in- 
sertion holes (at three positions) of the rotery member 
1 9 from the Inside of the vMeo camera 2, so that the 
tip end portion of the screws 19g are inserted into 
each cylindrical portion of the cover 29 and the tilt 
sleeve 30 and become threadedly engaged with 
screw holes 33f of the tiit lock plate 33. 

Thus, the tilt sleeve 30 Is held to the cover 29 and 
is mounted on the vUeo camera body 2 and the LCD 
rotateble through the tiit bearing 31 to the tilt sleeve 
30 has the tilt effect The oomigated plate 32 is press- 
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ed against the end face of the cylindrical portion of the 
ti It bearing 31 by the tiit lock plate 33 so that a suitable 
torque will need to be generated when the LCD 7 Is 
rotated about the axis 14. 

Thereafter, as shown In Rg. 6. the nnount hole 5 
12c of the cover 12b Is aligned with the screw hole 
19e for screw engagement, and the cover 12b Is fixed 
to the rotary mennber 1 9. A body cover 36 and a pres- 
sure plate 37 are then f bced. In order, to the video cant- 
era body 2 by screws or the like. io 

At this tlnne, a switch 38 on a prints board 38b 
Is arranged so that a pressure piece 38a prqjectsfrom 
windows 37a and 36a to the outside. The lead line for 
connecting the print board of the LCD 7 and the print 
board on the body 2 side Is arranged to be inserted is 
through the hole 33a of the tilt lock plate 33, the win- 
dow 29c of the cover 29 and the window 1 9f of the ro- 
tary nnember 1 9 so that the LCD 7 and the vkJeo canr>- 
era body 2 are electrically connected with each other. 

As described above, the LCD 7 is openable 20 
through a range of 130"* ±5"* in the horizontal direction 
relath^ to the vkleo camera body 2. Also, the tilt ro- 
tation Is possible through about 90^ respectivety, In 
the clockwise direction and the counterclockwise di- 
rection about the axb 14 under the condition that the 25 
LCD 7 is opened. 

Subsequently, as shown In Figs. 2 and 5, a pro- 
jection group 39 composed of small projections 39a 
In a matrix-type format b provided dose to the open- 
Ing/cbsing devtoe 12 on the side surface of the vMeo 30 
camera body 2 which is closed by the LCD 7. Asetting 
switch group 40 Is also provided on thb side surface. 
The switches are setting switches such as, for exanh 
ple, MENU, EXECUTE, DATE, TIME. COUNTER or 
the like. The setting switch group 40 is covered by the 35 
LCD 7 when it Is dosed and therefore there is no fear 
that the setting switch group 40 will be accidentally 
touched during the image pickup operation using the 
EVF8. 

It is preferable that the setting switch group 40 is 40 
covered by the LCD 7, which Is not used during a pick- 
up operation with EVF 6 and is not exposed to the out- 
side because the setting switch group 40 Is not fre- 
quently used during either of the image pickup oper- 
ation or reproductnn. 4$ 

A speaker 41 is arranged inskle a side surface of 
the video camera body 2 (see Fig. 14) It Is mounted 
using a vibration-proof elastic member (for example, 
rubber) 4Z The vibratk>n-proof elastic member 42 Is 
in turn fixed to the vkieo camera body 2 by screws. A so 
volume switch 38c for adjusting an audio output of the 
speaker 41 Is provkied near the end portion of the 
printed board 38b. A part of the volume switch 38c is 
exposed to the tower portbn of the one side surface 
of the video camera body 2 (see Fig. 5). The drcuit of 55 
the speaker41 is designed so as to cooperate w^ the 
switching effect of the switch 38 so that the audio out- 
put Is provided only when the LCD 7 Is released from 



the one side surface of the video camera body 2 and 
the vkleo tape is used for reproductk>n. 

As described above, each structure of the video 
camera 1 according to the invention has been ex- 
plained. Operation of the camera will now be ex- 
plained. 

in the case where the vkieo camera 1 1s used for 
picking up an Image with EVF 6 or the reproduced Im- 
age is viewed from the vkleo tape, as shown In Fig. 
1 , the LCD 7 is kept dosed against the one side sur- 
face of the body Z and the object ts ptoked up while 
being viewed through the finder EVF 6. 

On the other hand, in the case where the image 
Is picked up and the reproduced image of the video 
tape is viewed through the LCD 7, as shown in Figs. 
2 through 4, the lock release button 7a is depressed 
to release the lock. Then, the LCD 7 moved to a de- 
sired angle about the vertical axis of the opening/clos- 
ing device 12. 

While the opening angle is with the range of 0^ to 
7^ the pressure projectton 12a of the cover 12b is 
maintained in a state wherein the pressure projection 
1 2a still presses the pressure piece 3da, and the EVF 
6 b still rendered operative. However, when the open- 
ing angle of 7'' is exceeded, the effect of the pressure 
piece 38a ceases and the switch 38 effects a switch- 
ing operation so that the image signal is switched 
over from the EVF 6 to the LCD 7. 

As described above, the reason why the swltch- 
Ing-over of the image to the LCD 7 Is not effected in 
response to a very small opening of the LCD 7 is to 
avoid the temporary inconvenience whtoh might oc- 
cur if the LCD 7 were to be erroneously released and 
to ensure that the switching-over » effected only in re- 
sponse to an opening degree dearly indicative that 
the user intends to use the LCD 7. During the switch- 
ing-over operation between the two displays. If the 
switch 38 Is pennnltted to Induce the switch-over In- 
stantly as shown in Rg. 1 5, since the current from the 
power source is small, power is temporarily interrupt- 
ed. As a result, noise is generated and introduced into 
the reproduced image f ieki and recorded on the video 
tape during recording. 

In order to ovenxvne this problem, the present in- 
vention provides, as shown graph toally in Rg. 18 and 
schematically illustrated in drcuit diagram form in Fig. 
1 7, a plural Ity of C-R drcu Its which are combined with 
switching elements (field effect transistora or FETs) 
so that the rising times of the 5V electric power sourc- 
es of the EVF 6 and the LCD 7 are delayed by the time 
constants to thereby prevent the generatton of notee. 

More specifically, as Illustrated in Fig. 17, a cir- 
cuit is provided which contrds the operation of the 
EVF 8. the LCD 7 and a speaker 41. This drcuit 100 
is responsive to the switch 38, which is represented 
by SW in this diagram, In a manner wherein while the 
switch SW i»sumes dosed (ON) state due to the lk|- 
uid crystal display (LCD 7) being dosed against the 
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camera, a supply of the Vcc voltage to the base of an 
npn transistor Q1 is established and the npn transis- 
tor Q1 and a pnp transistor 02 are rendered oonduo- 
ttve (ON). Under these conditions, a field effect tran- 
sistor FET 03 is rendered non-conductive (OFF) as 
the conductivity of t rar»lstor 01 lowera the voltage at 
terminal 102 to GND ievei. At the same time, as re- 
sistor R3 Is connected with OND due to the conduc- 
tivity of transistor 01 , the voitage appearing at termi- 
nal 104 rises to a high value and renders field effect 
transistor FET 04 conductive (ON). Under these corv 
ditions, Vcc is supplied to the EVF Driver Circuit 60 
and the EVF 6 » enabled. It will be noted that, due to 
the provision of a resistor R4 and a capacitor 01 . the 
rate at which the voltage at terminal 104 buiids is 
snrK>othed and maintained at a low ievei for a suffi- 
cient period of time as to delay the switching of the 
FET 04 from an OFF state to an ON state for a pre- 
determined time. FoQowing the FET 04 being ren- 
dered conductive, the voitage appearing at terminal 
108 Increases as the capacitor 02 charges until it 
reaches Vcc ievei. The effect of resistor R4 and ca- 
pacltore 01 and 02 is that folbwing the switoh SW be- 
ing closed (ON), the switohing ON of the FET 04 Is 
delayed and snKwthed in a manner which provides a 
total delay of 0.25 sec in the manner depicted in Fig. 
1 6. While the switoh SW b dosed (ON), the transbtor 
05 Is rendered conductive via the application of a Vcc 
voltage to its base. Under these conditions, the audio 
signals which are used to control the operation of the 
speaker 41 are short circuited to ground. This of 
courses rendera the speaker 41 inoperative while the 
EVF 6 is in use. 

On the other hand, in the event that the switch 
8W Is open (OFF) in response to the display (LCD 7) 
being opened beyond the preset anrKHjnt away from 
the camera body, the Vcc voltage is no longer applied 
to the base of transistor 01 and thus induces the sit- 
uation wherein transistors 01 and 02 are rendered 
non-conductive and res ©tor R3 is no longer grounded 
through the now non-conductive transistor 01. The 
voltage appearing on terminal 104 therefore decreas- 
es smoothly to GND level in the manner depicted In 
F^. 16. Simultaneous, the voltage appearing at ter- 
minal 1 02 rises in accordance with the transistor 02 
having been rendered non-conductive and the effect 
of resistor R5 and capacitor 03 permit Viz., resistor 
R5 slows the charging of the capacitor 03 and there- 
fore attenuates (smooths) the rate at which the vol- 
tage which is applied to the gate of the FET 03 rises 
and therefore delays the FETQ3 being rendered con- 
ductive. When the switoh SW is dosed again (viz., 
rendered ON) by closure of the display (LCD 7) 
against the camera body 2, transistors 01 and 02 are 
rendered conductive and the voltage appearing on 
terminal 102 is permitted to reduce to GND level. 
However, this reduction is buffered by capacitor dis- 
charge and reduces to zero smoothly thus Inducing 



the situation wherein the FET 03 Is rendered non- 
conductive without the generation of noise. At the 
same time, capacitor 01 begins to charge again and 
I mitates the delay with which FET 04 is rendered con- 

5 ductive. 

Thus, as will be appreciated, in this Instance, 
when the switoh 3d is turned on, the 5V power to the 
LCD 7 is smoothly turned off (decreased from H to 
L) , and subsequently, the 5V power source of the 

10 EVF 6 is snK>othly turn on (increased from L to H). A 
period of time from the ON state of the switch 38 to 
the ON state of the EVF 6 b short (about 0.23 sec- 
onds), and is such as to be essentially imperceptible 
to the operator while being sufficiently long as to ob- 

16 vlate the generation of noise. Converaely. when the 
switch 3d is turned off, the 5V power source of the 
EVF 6 b smoothly turned off (H to L), and subse- 
quently, the 5V power source of the LCD 7 is smooth- 
ly turned on (LtoH). 

20 Accordingly, there is no abrupt drop in the 6V 
power source, and a smooth switohing is achieved 
while preventing the generatton of the noise. 

Thus, the image of the ob^ct is displayed on the 
large scale display Image field 7c ctf the LCD 7 whteh 

26 has been released beyondthe opening angle of 7^ (in 
the range b) without generation of the noise and the 
view field is widened. 

Also, since It Is possible to tilt the LCD 7, It is pos- 
sible to easily take a high angle shot or a low angle 

30 shot by tilting the LCD 7 suitably, in the case where 
the image field would be difficult to view due to strong 
ambient light levels such as sunshine, It Is possible to 
effect an angle adjustment for better view. 

Furthermore, when the pressure projection 12a is 

33 separated away from the pressure piece 38a by the 
opening of the LCD 7 so that the switch 38 ts switched 
over, the output circuit of the spealcer 41 is turned on 
together with the switohing operation of the image 
field, and it b possible to output the audio signal. 

40 Accordingly, it is possible to reproduce, for In- 
stance, the sound by adjusting the volume switch 3dc 
of the speaker 41, and it Is also possible for a number 
of people to simultaneoudy see and enjoy the repro- 
duced image (piaybaclc) of the video tape at the site 

46 where it was recorded. 

Even If the LCD 7 is opened to a maximum angle 
1 30'' and is further tilted, there Is no fear that the cor- 
ner portion of the LCD 7 would be brought In to contact 
with the video camera body 2. Even if the LCD 7 is 

50 closed toward the video camera body 2 wh lie it Is be- 
ing tilted and scratches or damages are generated, 
they are not remarkable because of the dimple-like 
nature of the projectfon group 39. 

Furthermore, the projectton group 39 is located 

55 where the left hand b positk>ned when the low angle 
pickup operation Is effected and can act to stop slip- 
page. 

When the LCD 7 is reteased, or when It is tilted, 
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a suitable rotational torque must be applied to over- 
come the effect of the corrugated plats 27 of the 
opening/closing device 12 and the corrugated plate 
32 on the LCD 7 side. Accordingly, the open/tilted 
LCD 7 Is maintained In the desired position, 5 

When the LCD 7 Is dosed to the one side surface 
of the video camera body 2, the pressure projection 
12a of the opening/closing device 12 Is brought Into 
contact with the pressure piece 388, and Is further de- 
pressed to switch the switch 38 and cause the display 
of the image on the EVP 8. 

Thereforep since the EVP 6 and the LCD 7 are 
switched over sultablyp it Is possible to save on power 
consumption while using the EVP 6 which Is of the 
small power consumption type, and to prolong the 
time for which the battery is available. 

Thus, according to the present Invention, It is pos- 
sible to provide a video camera 1 which is provided 
with a LCD 7 as well as the EVP 8 and in which the 
LCD 7 is openabie and dosable relative to the video 
camera body and has a tilt function to increase the 
view field which can be enjoyed by many persons. 

As described above, since the video camera ac- 
cording to the present Invention Is provided with the 
liquid crystal display In addition to the viewflnder, the 
video camera Is advantageous that It Is possible to 
easily confirm and pidc up the object while viewing 
the large scale display f tetd and it Is possible formany 
persor» to immediately enjoy a replay at the site 
where the image was recorded. 

Various advantageous features of the preferred 
embodiment will now be summarised. 

Since the liquid crystal display may display the 
Image of the object and the reproduced image of the 
video tape, it is advantageoudy possible to view the 
object while viewing the large scale liquid crystal dis- 
play image surfece not only In reproduction of the vid- 
eo tape but also in talcing the Image of the object and 
it is possible to talce the image of the object while con- 
firming the background of the object as a whole. 

Since the liquid crystal display to pivotaiiy mount- 
ed on the video camera body. It Is sufficient to simply 
open it when Its use Is desired, in case of use of the 
view finder, the liquid crystal display is also used as 
a cover. Accordingly, and advantageously, the display 
portion is not exposed to the outside and there is no 
fear that It would be smudged with fingerprints or 
otherwise marl^ed. 

Since the display portion of the liquid crystal dis- 
play Is recessed from the face of the body of the liquid 
crystal dtoplay, the display portion does not directly 
contact the vkieo camera body side when the body Is 
dosed and therefore may be prevented from being 
scratched or damaged. 

The switching means is provided for switching 
over the Images between the liquid crystal display 
a nd the view finder In response to the open ing/ciosing 
operation of the liquid crystal display. Accordingly, 



and advantageously, the object of the i mage to be dis- 
played Is automatically and conveniently switched 
and battery power Is conserved. 

In the case where the switching means Is inter- 
posed between the opening/dosing device and the 
video camera body, the switching means effects the 
switching operation simultaneously with the open- 
ing/closing operation of the openirtg/doslrtg means. 
Thus, It Is advantageous that the switdiing operation 
is performed In response to an opening degree suffi- 
cient to Indicate a definite intention to use the LCD 7 
In place of the viewflnder EVP 8. 

Since the liquid crystal display is opened in the 
range ctf 130° ±5*^ about the axis of the opening/dos- 
ing means, the range where the Image field is viewed 
is widened and It Is possible for many persons to enjoy 
the Image. It Is also advantageous that even If the liq- 
uid crystal display Is opened at the maximum level 
and the tiit effect Is attained, there Is no fear that any 
part of the liquid crystal display will be brought into 
contact with the video camera body. 

Since the ikjuld crystal display is rotatable in a di- 
rection perpendicular to the axis of the opening/clos- 
ing means by the rotating means Interposed between 
the liquid crystal display and the opening/dosing 
means, it possible not only to malce the display field 
tilted to avoid the reflection ctf the sunshine for easy 
view, but also to easily set the postures for a low a ngle 
shot or a high angle shot 

Since the above-described rotating means Is 
structured so as to be rotatable through 90** in the 
clockwise direction and the counterdoclcwise direc- 
tion, respectively. It advantageously covera filming 
postures over a wide range. Also, if the i Imit to the ro- 
tational angle is Increased to 180^ by displaying the 
video image In an up-and-down Inverted manner 
through an electric circuit, it possible to take the Im- 
age of the operator himself or heraelf while viewing 
the display Image. 

Since the rotating mear» Is provided with a click 
function bywhteh the operator rrtayfoel the dtekwhen 
the liquid crystal display Is rotated In the direction per- 
pendicular to the axis of the opening/cbsing means, 
it is possible to ascertain the tilt operation and to fa- 
cilitate operation. 

Since the setting switch group is arranged on the 
side surface of the video camera body where the ilq- 
uid crystal display is dosed and contacted. It is advan- 
tageous that the setting switches which are not fre- 
quently used are protected by the cover as the iiquki 
crystal display, and it Is possible to provMe a video 
camera in which a possibility of malfunction Is low 
and the operation is stable. 

Since the speaker for reproducing the video tape 
Is arranged on the side surface of the video canrtera 
body to which the liquM crystal display Is closed and 
contacted, it Is advantageous that it is possible to en- 
Joy the sound as well as the image in the reproduction 
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mode. 

Since the speaker is switched over by the switch- 
ing means so as to output the sound through the elec- 
tric connection oniy when the liquid crystai display is 
used, it is advantageous that the speaicer automatl- 
caily receives the sound output to enhance the oper- 
at)iiity. 

Since the projection group provided with the danrv 
age-proof treatment, even if the opened liquid crystai 
dispiay is closed toward the body while tiited, there is 
no fearthat scratches or the iilce would be remariubie 
and it is possible to maintain a quality of the article. 

Since the lock means for maintaining the liquid 
crystal display ck>sed is provkJed between the video 
camera body and the openabte/closable llquki crystal 
displayp it is possible to maintain the liquM crystal dis- 
piay in the dosed condition without fail, it is advanta- 
geous that in carrying or handling the video canmra, 
the llquki crystai display would not be accidentaily 
opened due to bumping or the like. 

It will be appreciated that the present Invention is 
not limited to the arrangement which are illustrated in 
the drawings and whteh have been describe above 
and that various modification and changes may be 
made without departing from the scope of the present 
inventk>n which is limited only by the appended 
claims. 



Claims 

1. Avkleo camera oOTiprising: 

a liquid crystal display means for display- 
ing an image; and 

view finder for displaying an image. 

2. A vkJeo camera as set forth In daim 1, wherein 
said ik^uld crystal display means can display the 
image of the object and the reproductk>n Image 
recorded on a video tape disposed In said vkieo 
camera. 

3. A vkieo camera as set forth In daim 2, wherein 
said liquid crystal display means is pivotally 
mounted on a video camera body through an 
opening/dosing means so as to be pivotal be- 
tween an open po3ltk>n and a dosed position. 

4. A video camera as set forth In claim 1, further 
comprising a display portion of said liquid crystal 
dispiay means, sakl display portbn being re- 
cessed from a front surface of the body said 
llquki crystal display means. 

5. A video camera as set forth in claim 3, further 
comprising a switching means responsive to a 
pivotal movement of the liquid crystal dispiay 
means and for switching the Image which is dis- 



played between said Ik^ukl crystal display means 
and saki view finder. 

6. A vMeo camera as set forth In daim 5, wherein 
5 said switching means b operatlvely connected 

with saki opening/dosing means and the video 
camera body. 

7. A vMeo camera as set forth In daim 3, wherein 
10 said tkiuki crystai display means is pivotal in an 

opening direction in a range of 130^ ±S<* about an 
axis of said opening/dosing means. 

8. A video camera as set forth in any one of dainns 
15 3, further oomprming a rotating means Interposed 

between the liquid crystai display meare and 
said opening/dosing means for rotating said liq- 
uid crystal display means in a direction perpen- 
dicular to the axis of the opening/dosing means. 

20 

9. A video camera as set forth in daim 8. wherein, 
when said liquid crystal display mear» is open, 
said rotating means is rotatabie in a dockwise di- 
rection and a oounterdockwise direction by 90^, 

25 respectively. 

10. A vkSeo camera as set forth In daim 9, wherein 
said rotating mearra Includes a detent means for 
providing a dick feeling when saki llquki crystal 

30 display means is rotated in the direction perpen- 
dicular to the axis of the opening/dosing means. 

11. A video camera as set forth in daim 3, further 
comprising a setting switch group disposed on a 

35 side surface of the vkieo camera body which is 
covered by the liquid crystal display nrteans when 
said liquid crystal dispiay means is dosed. 

iZ A video camera as set forth In daim 3, further 
40 comprising a speaker for reprodudng an audk) 
signal from the video tape, saki speaker being ar- 
ranged on a skle surface the video camera 
body which covered by said IkiuM crystal display 
means when saki Ik^uid crystal display means is 
45 dosed. 

13, A video camera as set forth In daim 12. wherein 
said speaker is eiectHcaliy connected with a 
source of said audio sigr^ by said switching 

50 means so as to output a sound only when sakJ liq- 
uid crystal display means is open. 

14. A vkieo camera as s^ forth in daim 3, further 
comprising a damage-proofing arrangement pro- 

55 vided dose to the opening/dosing means on a 
side surface of the vkieo camera body which is 
covered by the liquid crystal display means when 
said liquid crystal dispiay means Is dosed. 
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15. A vld^ camera as set forth In claim 14, wherein 
said damage-proofing arrangement includes a 
group of projections arranged In a predetermined 
manner. 

5 

16. A video camera as set forth In claim 3, further 
comprising a locking nneans for maintaining said 
liquid crystal display means In a dosed condition, 
said locking means being provided between the 
video camera body and said liquid crystal display io 
means. 

17. A vkleo camera comprising: 

a camera body adapted to receive a tape 
cassette; is 

an eyepiece type EVP view finder, said 
viewfinder including a small scale Ik^uid crystal 
display; 

a large scale liquid crystal display hingediy 
mounted on a skle of said camera body, said 20 
large scale liquM crystal display mear» being piv- 
otal between a dosed position and an open pos- 
ition; and 

switching means responsive to the open- 
ing degree of said large scale liquki crystal dis- 26 
play means for switching a signal from said small 
scale ilquM crystal display to said large scale liq- 
uid crystal display means when said large scale 
liquki crystal dbpiay means is opened by a pre- 
determined amount from a fully dosed position. so 

18. A vMeo camera as set forth in daim 17, further 
comprbing a speaker, said speaker being en- 
abled to produce an audio signal when saki large 
scale liqukJ crystal display means is opened by a 35 
predetermined amount from a fully dosed posi- 
tion and disabled when said large scale liquid 
crystal display means not open more than said 
predetermined amount. 
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